Restoration of the high potential form of cytochrome b-559 through the photoreactivation of Tris-inactivated oxygen-evolving center.
Restoration of a high potential (HP) form of cytochrome b-559 (Cyt b-559) from a low potential (LP) form was the primary process in the reconstitution of O2-evolving center during the photoreactivation of Tris-inactivated chloroplasts. In normal chloroplasts, about 0.5 to 0.7 mol of Cyt b-559 was present in the HP form per 400 chlorophyll molecules. However, the HP form was converted to the LP form when the O2-evolving center was inactivated by 0.8 M alkaline Tris-washing (pH 9.1). The inactivation was reversible and both the Cyt b-559 HP form and the O2-evolving activity were restored by incubating the inactivated chloroplasts with weak light, Mn(2+), Ca(2+) and an electron donor (photoreactivation). The recovery of the HP form preceded the recovery of O2-evolving activity. 3-(3,4-dichlorophenyl)-1,1-dimethylurea (DCMU) and 2,5-dibromo-3-methyl-6-isopropyl-p-benzoquinone (DBMIB) did not inhibit the recovery of the HP form. Thus, the recovery of Cyt b-559 HP form was the primary reaction in the photoreactivation, which was stimulated by the light-induced redox reaction of the PS-II core center.